The initiator tRNA acceptance assay as a short-term test for carcinogens. 6. Results with 78 polycyclic aromatic compounds.
A total of 78 polycyclic aromatic compounds (PAH), including pure hydrocarbons, PAH metabolites, aromatic amines and nitroarenes, were tested in the initiator tRNA acceptance assay (tR assay) for carcinogens. Among the pure hydrocarbons, all strong carcinogens were highly active in the tR assay. Some weak carcinogens showed moderate positive responses, others as well as all possible non-carcinogens were inactive. Various PAH metabolites, including phenols, dihydrodiols, arene oxides, dihydrodiol epoxides, quinones and benzylic sulfate esters, were positive as well. Strikingly, however, their effects rarely reached the levels observed with the strong carcinogens among the pure hydrocarbons. Moreover, the correlation with carcinogenicity was less clear, partially due to limitations in the available carcinogenicity data. The activities in the tR assay were also compared with the mutagenicity in Salmonella typhimurium. No appreciable correlation was observed. For example, trans-9,10-dihydroxy-9,10-dihydrobenzo[c]chrysene, in the absence of a mammalian metabolic system, was highly active in the tR assay, but non-mutagenic. Upon addition of rat liver enzymes, the reverse result was obtained. syn-Benzo[c]chrysene-9,10-dihydrodiol-11,12-oxide, on the other hand, was a potent direct mutagen, but required the presence of liver microsomes for a positive response in the tR assay. Thus, the metabolic basis for these two activities is different, and not yet understood for the tR assay. The partial correlations in the tR assay and in the Salmonella mutagenicity assay with carcinogenicity, and the pronounced discrepancies between these in vitro tests, may suggest that they detect different mechanisms involved in carcinogenicity. However, the tR assay was less predictive for the carcinogenicity of PAHs as compared to the previously investigated N-nitroso compounds and mycotoxins.